We report the presence of L-glutamine aminohydrolase activity (EC 3.5.1.2) in extracts of B. licheniformis A5. The activity was induced by glutamine and repressed by glucose.
Glutamine plays a key role in cellular metabolism by supplying nitrogen required for the biosynthesis of a variety of metabolic intermediates (19) . Glutamine, or a metabolite of glutamine, has been postulated to play a role in the control of sporulation in Bacillus sp. (5, 16, 17) , and in B. subtilis glutamine plays a role in regulating levels of glutamate synthase, a key enzyme of nitrogen assimilation (1, 2). Our general understanding of nitrogen assimilation is complicated by the presence of L-glutamine aminohydrolases (EC 3.5.1.2), which catalyze the formation of glutamic acid and ammonium ion from glutamine and create the possibility of futile cycling with glutamine synthetase (13) . Glutamine aminohydrolases, or simply glutaminases, have been detected in several bacterial genera (7), but the best-characterized glutaminases are those from Escherichia coli, where two forms exist: glutaminases A and B (6-8, 13, 14) . Except for peptidoglutaminase activity in B. circulans (10) , information on true glutaminase activities in Bacillus sp. is lacking.
For several years, this laboratory has been investigating the regulation of nitrogen metabolism in B. licheniformis A5 (3, 14, 18 had an optimum at pH 7.0 (data not shown). A subsequent experiment with cells grown with ammonium sulfate as sole nitrogen source also had two activities with optima at 7.0 and 9.0, but activities at both optima were low (10 U/mg of protein). Thus two distinct glutaminase activities in B. licheniformis were demonstrated. Table 1 shows the specific activity of glutaminase with optimum pH at 9.0 in extracts of cells grown in media utilizing various carbon and nitrogen sources. Glutamine appeared to be required for the induction of glutaminase activity. The addition of ammonium sulfate to media containing glutamine failed to prevent the induction of glutaminase. In the absence of glutamine, apparently basal levels of pH 9.0-dependent glutaminase activity were observed, ranging from 6 to 19 U/mg of protein. Specific activities of the glutaminase activity with optimum pH at 7.0 ranged from 6 to 17 U/mg of protein under all conditions tested (data not shown).
Since inducible glutaminase levels in cultures grown with glutamine and glucose (as nitrogen and carbon sources) were lower than when glutamine was both nitrogen and carbon source, it appeared that glucose partially prevented the induction by glutamine. Figure 1 shows enzyme activity during the growth cycle in a medium containing glutamine and glucose. The specific activity of the inducible glutaminase began to increase at the mid-exponential phase and reached a maximum level toward the end of the exponential phase. As the culture entered the stationary phase, the specific activity returned to the noninduced level. A similar experiment using glutamine as sole carbon and nitrogen source resulted in a similar figure (data not shown), except that specific activities during early exponential growth were higher (40 to 50 U/mg of protein) and reached a peak of 300 to 400 U/mg of protein approximately one doubling period before the beginning of the stationary phase. Levels of inducible glutaminase returned 10 None 103 269 ± 70 Glutamine, 34, plus sodium sulfate, 17 None 100 235 ± 18 Sodium glutamate, 34, plus ammonium sulfate, 17 None 146 6 ± 0.3 aCells were harvested 1 doubling time before the beginning of stationary phase as described in the legend to (18) .
The physiological functions of the two glutaminase activities are not clear. The pH 7.0-and acid from ['4C]glutamine as described by Prusiner and Milner (15) , except that 10 ,umol of Tris-hydrochloride (pH 9) was substituted for sodium acetate. One unit of activity results in the formation of 1 nmol of glutamic acid per min from glutamine at 37°C. Protein concentrations were determined by the method ofKalb and Bernlohr (9) . Symbols:@, growth; I, glutaminase. 
